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57 ABSTRACT 
A driver circuit for magnetic gages that electrically 
simulates the gage, both with and without a parallel 
resistor joined in conjunction therewith. An averaging 
circuit assists in preventing the circuit from responding 
to transient variations in the monitored parameter. 

10 Claims, 1 Drawing Sheet 

  



U.S. Patent Apr. 3, 1990 4.914,384 

S (S 
w Y 

O 
st 

s 

  



4,914,384 
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MAGNETIC GAGE DRIVER CRCUIT 

This invention relates generally to gage driver cir 
cuits, and more particularly to driver circuits especially 
useful with magnetic gages. 

BACKGROUND OF THE INVENTION 
Magnetic gages are well known in the art and usually 

include a meter face having an appropriately calibrated 
scale thereon and a needle that oscillates in response to 
an electric signal that is to be measured. The position of 
the needle with respect to the calibrated scale allows 
the electric signal value to be ascertained. Such meters 
are used, for example, when measuring a volume of fuel 
that remains in a fuel tank of a vehicle. 

Generally, the electric signal applied to the gage is 
developed by an appropriate sensor, such as a fluid level 
sensor. Such sensors provide an electric signal that 
constitutes an instantaneous representation of the moni 
tored parameter, such as the level of fuel in a fuel tank. 
Therefore, the electric signal can be expected to vary 
(sometimes significantly) from moment to moment, as 
the parameter being monitored experiences transient 
events. For example, fuel in a fuel tank will tend to vary 
its surface not only as a function of volume, but also as 
a function of the inclination and orientation of the fuel 
tank itself at any given moment. 

It is undesirable for the needle of an associated gage 
to fluctuate in a direct correspondence with such tran 
sient changes, since such changes do not represent valid 
changes of the measured parameter and further because 
such changes make use of the gage more difficult. 
A need therefore exists for a magnetic gage driver 

circuit that will enable the gage needle reliably to repre 
sent the monitored parameter, while simultaneously 
preventing the needle from fluctuating rapidly due to 
transient disturbances of the monitored parameter. Such 
a driver circuit preferably should not degrade the accu 
racy of the gage reading. 

SUMMARY OF THE INVENTION 

The needs referred to above are substantially met by 
the magnetic gage driver circuit disclosed herein. This 
circuit operates in conjunction with a magnetic gage 
and a gage signal source. The circuit includes generally 
a resistor that is coupled to the magnetic gage, a first 
simulation unit coupled to the gage signal source for 
simulating the magnetic gage, and a second simulation 
unit that simulates the magnetic gage as coupled to the 
resistor. A signal processing unit produces a drive signal 
in response to these two simulation units, and such drive 
signal is used to drive the magnetic gage. 

In one embodiment the signal processing unit in 
cludes a first comparator that effectively compares the 
signals produced by the first and second simulation 
units. This comparison signal is then used to drive a 
current sink. The current sink forces a flow of current 
that is a scaled equal of the current in the gage signal 
source, and the signal processing unit uses this scaled 
equal to develop the drive signal. 

In one embodiment the signal processing unit also 
includes a second comparator unit that compares a 
signal related to the above noted forced current flow 
with a feedback signal that is related to the drive signal 
provided to the gage. An averaging circuit, which in 
cludes an RC network having a relatively long time 
constant, is used to average the output signal of the 
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2 
second comparator unit over time. This averaged signal 
is provided to an output current sink that forces the 
drive signal for use by the gage. 
The gage accurately will reflect the monitored pa 

rameter, but transient responses will generally not be 
reflected by the gage, since such responses are effec 
tively averaged out by the averaging circuit. At the 
same time, this circuit generally assures that the gage 
accurately will reflect the monitored parameter. 

THE DRAWING 

The preferred embodiment of the invention is dis 
closed in the drawing which comprises a schematic 
diagram of the magnetic gage driving circuit. 

DETAILED DESCRIPTION 

The circuit of the invention is designated generally 
by the reference character 100 and operates in conjunc 
tion with a gage signal source 101 and a gage 102. The 
gage signal source 101 functions to develop an electric 
signal that corresponds in value to a parameter that is 
monitored by the device. For example, the device might 
include a liquid level sensor mounted in a fuel tank of a 
vehicle so as to produce in known manner a source 
signal that is related to the level of fuel in the monitored 
tank. 
Assuming this particular operating environment for 

purposes of description, the circuit 100 includes an ap 
propriate ground connection 103 for use by the remain 
der of the circuit, and a transient protected power sup 
ply 104 developed from the ignition system of the vehi 
cle. The power supply includes a 120 ohm (2 watt) 
resistor 106 that is coupled to a parallel configured and 
grounded 30 volt Zener diode 107 and a 0.01 microfarad 
capacitor 108. 
The gage signal source 101 is coupled to a first simu 

lated gage unit 109 that includes generally three preci 
sion resistors 111, 112, and 113. The resistors 111 and 
112 are coupled in parallel with one another and in 
series with the third resistor 113. The resistor 111 has a 
value of 604 ohms, the second resistor 112 has a value of 
100 ohms and the third resistor 113 has a value of 200 
ohms. 
So configured, the three resistors 111, 112, and 113 

electronically simulate the resistive nature of the mag 
netic gage 102. The voltage across the third resistor 113 
is proportional to the parameter that is monitored by the 
gage signal source 101. 
A second set of resistors 116 and 118, biased in series 

between the ignition and ground, comprise a second 
simulation unit 114. The first resistor 116 has a value of 
8.66K ohms, and the second resistor 118 has a value of 
8.87K ohms. So configured, the second simulation unit 
114 electrically simulates the gage 102 in combination 
with a parallel resistor (described below in more detail). 
A first comparator 119 is coupled to both of the simu 

lation units 109 and 114. In particular, the noninverting 
input of the comparator 119 is coupled to the first simu 
lation unit via an RC network comprised of a 10Kohm 
resistor 122 and a grounded 0.01 microfarad capacitor 
121. The inverting input of the comparator 119 is cou 
pled to the second simulation unit 114 and to the emitter 
of a PNP transistor 123. The base of the transistor 123 is 
connected to the output of the comparator 119 and the 
collector is coupled to a current sense resistor 124 hav 
ing a value of 1.5K ohms. So configured, the transistor 
123 acts as a current sink for the second simulation unit 
114. 
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The first comparator 119 compares the output signal 
from the first simulation unit 109 with the output from 
the second simulation unit 114 due to the action of the 
current sink transistor 123. The comparator 119 func 
tions to drive the current sink to cause it to make the 
voltage of the second simulation unit 114 equal to the 
voltage of the first simulation unit 109. As a result, the 
emitter current for the transistor 123 constitutes a scaled 
equal of the current then flowing through the gage 
signal source 101 as adjusted for the parallel resistor 
included in the electrical simulation provided by the 
second simulation unit 114. 
The scaled equal current flows through the current 

sense resistor 124 and develops a voltage thereacross 
that is proportional to the current that would flow 
through the gage signal source 101 if a parallel resistor 
of the proper scale were connected to the gage. This 
representational voltage is presented to the inverting 
input of a second comparator 126. The noninverting 
input for the second comparator 126 receives a feed 
back signal that relates to the drivecurrent actually 
provided to the gage, as described in more detail below. 
The output of the second comparator 126 is coupled 

to an averaging circuit 127. The averaging circuit in 
cludes generally two resistors 128 and 129 having val 
ues of 3M ohms and 1.5M ohms, respectively, and a 100 
microfarad capacitor 131. The capacitor 131 also is 
coupled to the system bias source 104 through a diode 
132. The operation of this averaging circuit will be 
explained below. 
The output of the second comparator 126 also is 

connected to the noninverting input of a third compara 
tor 133, the inverting input of which is coupled between 
a system biased 1M ohm resistor 134 and a grounded 
0.33 microfarad capacitor 136. The output of the third 
comparator 133 is coupled through a series connected 
diode 137 and a 10K ohm resistor 138 to the averaging 
circuit capacitor 131. So configured, the averaging 
circuit capacitor 131 will charge relatively quickly, and 
discharge relatively slowly. As a result the output signal 
from the second comparator 126, which represents the 
gage signal source, quickly and effectively rise to the 
input fuel level reading. Thereafter this circuit will time 
out and have no further function. 
The output of the averaging circuit 127 is coupled to 

the inverting input of a fourth comparator 139, the 
noninverting input of which is connected between a 
system biased 1K ohm resistor 141 and a series con 
nected pair of grounded diodes 142 and 143. A 0.01 
microfarad capacitor 144 is connected between the 
output of the fourth comparator 139 and the inverting 
input thereof. 
The output of the fourth comparator 139 drives a 

second transistor 146 that also serves as a current sink. 
The collector of the transistor 146 is coupled back to its 
base via a 0.01 microfarad capacitor 147, and the emitter 
is coupled, first, to ground via a 15 ohm current sense 
resistor 148; second, to the inverting input of the fourth 
comparator 139 via a 1M ohm feedback resistor 149; 
and third to the noninverting input of the second com 
parator via a 1.5K ohm feedback resistor 151. 
So configured, the current sense resistor 148 which is 

coupled to the second transistor 146 will develop a 
voltage that is proportional to the current being drawn 
by the second transistor 146. The fourth comparator 
139 in turn functions to maintain the average current 
through the second transistor 146 substantially propor 
tional to the current being drawn by the first transistor 

4. 
123. As a result, the circuit operates to maintain the 
average current through the output transistor 146 sub 
stantially equal to the current flow through the second 
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simulation unit 114. 
A precision 158 ohm resistor 152 is coupled in parallel 

with the gage 102. It is this resistor 152 that is electri 
cally modeled by the second simulation unit 114. 
The circuitry according to the invention effectively 

drives the gage by effectively simulating a resistance, 
versus forcing a voltage perse, particularly under oper 
ating conditions that encourage the presence of higher 
resistance regions. By driving the gage in this manner, 
the gage will display an accurate representation of the 
gage signal source signal, while substantially avoiding 
needle fluctuations that would otherwise result due to 
monitored parameter transient variations. 
We claim: 
1. Agage driver circuit for use with a magnetic gage 

and a gage signal source for providing a source signal to 
be displayed by said magnetic gage, comprising: 

(a) a resistor coupled to said magnetic gage; 
(b) first simulation means coupled to said gage signal 

source for simulating said magnetic gage; 
(c) second simulation means for simulating said mag 

netic gage coupled to said resistor; and 
(d) signal processing means coupled to said first simu 

lation means and to said second simulation means 
for providing a drive signal to said magnetic gage. 

2. The gage driver circuit according to claim 1 
wherein said drive signal comprises substantially an 
average of said source signal. 

3. The gage driver circuit according to claim 1 
wherein said signal processing means includes: 

(e) first comparator means for comparing a first signal 
from said first simulation means with a second 
signal from said second simulation means, and for 
providing a first comparison signal in response 
thereto; and 

(f) current sink means responsive to said first compar 
ison signal for forcing a flow of current that is 
substantially a scaled equal of current flowing 
through said gage signal source. 

4. The gage driver circuit according to claim 3 
wherein said signal processing means includes: 

(g) second comparator means for comparing a signal 
related to said scaled equal of current flowing 
through said gage signal source with a feedback 
signal related to current flow for a drive signal as 
provided to said magnetic gage, and for providing 
a second comparison signal in response thereto; 
and 

(h) output current sink means responsive to said sec 
ond comparison signal for providing said drive 
signal to said magnetic gage. 

5. The gage driver circuit according to claim 4 
wherein said signal processing means includes averag 
ing means operatively coupled to said second compara 
tor means for averaging said second comparison signal 
as applied to said output current sink means. 

6. The gage driver circuit according to claim 5 
wherein said averaging means responds at a first rate 
when said second comparison signal is increasing in 
value, and at a second rate when said second compari 
son signal is decreasing in value. 

7. The gage driver circuit according to claim 6 
wherein said first rate is faster than said second rate. 

8. The gage driver circuit according to claim 5 
wherein said averaging means further functions upon 
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initial operation of the gage driver circuit to cause said 
second comparator means to respond rapidly to the 
signal that is related to said scaled equal of the current 
through said gage signal source. 

9. The gage driver circuit according to claim 8 
wherein said averaging means further functions subse 
quent to initial operation of the gage driver circuit to 
respond more slowly to the signal that is related to said 
scaled equal of current through said gage signal source. 

10. Agage driver circuit for use with a magnetic gage 
and a gage signal source for providing a source signal to 
be displayed by said magnetic gage, comprising: 
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6 
(a) a resistor coupled to said magnetic gage; 
(b) first simulation means coupled to said gage signal 

source for simulating said magnetic gage; 
(c) second simulation means for simulating, said mag 

netic gage coupled to said resistor; and 
(d) signal processing means coupled to said first simu 

lation means and to said second simulation means 
for providing a drive signal to said magnetic gage, 
said second simulation means compensating for the 
presence of said resistor and enhancing accuracy of 
said gage driver circuit. 


